To perform a pharmacognostic evaluation of bitter melon from Brazilian northeast (Momordica charantia L.) Methods: The botanical materials used consisted of leaves of Momordica charantia L., microcarpa and macrocarpa varieties collected in the period of flowering and fruiting. For the collection of the leaves was used pruning shears and for herborization were followed the usual procedures in this type of collection. The studies were carried out with the fresh leaves of these two varieties of Momordica charantia L to do the macro and micro morphological analysis. Results: the micro morphological analysis showed that the main differential parameter is that in the macrocarpa variety the trichomes are less frequent and are of the short multicellular type with 3 to 5 cells, whereas the microcarpa variety the trichomes are of the long multicellular type with 7 to 11 cells. The phytochemical approach has shown that the two varieties have in common alkaloids, steroids, triterpenoids, flavonoids, saponins, phenolic compounds, condensed tannins and flavonoids. Conclusion: Momordicin II (C 36 H 58 O 9 ) was isolated and identified in the microcarpa variety by means of 1 H-NMR and 13 C-NMR and 2D structure similar to that found in the variety of Asian origin.
INTRODUCTION
In Brazil, Momordica charantia L. from the family Curcubitaceae, is a climbing plant found with wide frequency covering fences and shrubs along the paths from north to south of the country, especially after the rainy season. The plant is easily recognized for its multipart leaves, small isolated yellow flowers and fusiform fruits of 4 to 5 cm, which, when ripe, open exposing seeds coated with a red aryl light, very sought after by birds and children and its foliage is highly estimated in the rural population due to the efficacy of the homemade preparations used against ectoparasites of man and animals, in the form of baths and compresses. It is a species native to Africa that was introduced in South America in the colonial period through the trafficking of black slaves brought from that continent, especially in the Northeast of Brazil. 1 Twelve varieties of this species are known, two of which are distinguished mainly by the size of the fruits. A short fruit, 3-7 cm in length, designated as microcarpa variety whose occurrence is most common in South America, popularly known as melão-de-são-caetano and the long fruit, 14-15 cm in length, referred to as the macrocarpa that occurs most commonly in Asia where it is designated by the names of Balsam pear, Bitter cucumber, Bitter gourd, Foo gwa, Karela, La-kwa and used as edible and medicinal, 2,3 (Figure 1 ). The growing number of year-to-year research on this species demonstrates the great interest aroused by its pharmacological and chemical studies among researchers, 4-15 for example. Among the various constituents identified in the leaves, we can highlight as characteristic of M. charantia the momordicines I, II and III. The structures of the momordicines I and II were elucidated as 3β, 7β, 23] trihydroxycucurbita-5, 24-dien-19-al and its 23-O-β-glucopyranoside, respectively. The momordicine III was isolated as acetate of 23-O-βglucopyranoside of 3β, 7β, 23]-trihydroxy-24-oxo-cucurbita-5,25-dien-19-al. The mixture of these three components is called curcubitacin. 16 In these works, the origin of the plant studied is not informed, although it can be deduced, with some degree of security, by the names of the authors, titles of the periodicals and countries where the research was carried out. It was thus verified that the great majority of the studies was developed with plants collected in Asia, that is, with great probability of being of the macrocarpa variety. Few are the works about the constituents and the pharmacological properties of the microcarpa variety of South America. The introduction of the Asian macrocarpa variety in the Horticulture of Medicinal Plants Prof. Francisco José de Abreu Matos from the Federal University of Ceara was given by the referred professor, when receiving a copy of the fruit of Altamira-Pará-Brazil, with the information that native Indians of the region were using the fruits as food, from cultivation coming from seeds provided by Japanese visitors, which served as a stimulus for the more detailed study of the microcarpa variety, as well as to determine pharmacognostic parameters between these two varieties, now presented, allowing its comparison with the data recorded in the literature.
MATERIALS AND METHODS

Botanical materials
The botanical materials used consisted of leaves of Momordica charantia L., microcarpa and macrocarpa varieties collected from specimens of the Horticulture of Medicinal Plants Prof. Francisco José de Abreu Matos from the Federal University of Ceara, in the period of flowering and fruiting. For the collection of the leaves was used pruning shears and for herborization were followed the usual procedures in this type of collection. 17 The exsicates of Momordica charantia L. collected are deposited in the Herbarium Prisco Bezerra of the Federal University of Ceara under the numbers EAC31608, EAC31609, EAC16698 and EAC12887. The studies were carried out with the fresh leaves of these two varieties of Momordica charantia L.
Macro and Micromorphological Analysis
The macromorphological analyzes were performed with the fresh leaves to the naked eye, proceeding to the general descriptions of each part, concomitantly, comparing the leaf characteristics of the M. charantia macrocarpa and microcarpa varieties. For the micromorphological analysis, the leaves were cross-sectioned, which were fixed in 70% formaldehyde / acetic acid (FAA) for 48 hr and later, stored in alcohol 70%. Semi-permanent blades with section sections of 5μm were obtained from Leica 2065 microtome, clarified in 20% sodium hypochlorite, then washed in distilled water, bathed in acidified water and again in distilled water. 18 The sections were stained with toluidine blue and analyzed using a Leica DM 4000B Led Optical Microscope and compared with the literature data. 19 
Preliminary phytochemical approach
For the accomplishment of preliminary phytochemical comparative analyzes between two varieties of M. charantia, microcarpa and macrocarpa, tests were carried out to determine groups of chemical substances common in plants, according to the methodology described by. 20 All experiments were performed in triplicate.
Obtaining Momordicine II
Fresh leaves (500g) of Momordica charantia L, microcarpa variety, were extracted by maceration in 1L of ethanol (96.5° GL) for 48 hr. The 50% ethanolic extract obtained was submitted to evaporation with the aid of a rotary evaporator. During this evaporation process, precipitation of off-white solid was observed. Thereafter, the procedure was interrupted and still in the flask, the supernatant alcohol phase was removed, to isolate the solid precipitate. This precipitate was washed successively with solvents of increasing polarities such as hexane, dichloromethane and acetone, to obtain a white solid encoded as (MSC). For the structural determination of this isolated substance (MSC), white amorphous solid, melting point 220-221°C, we adopted a comparative analysis of MSC spectral data with those of momordicine I (Mo-1) and momordicine II (Mo-2), Table 2 . The one-dimensional and two-dimensional Hydrogen Nuclear Magnetic Resonance (NMR1H) and Carbon 13 (NMR13C) spectra were obtained on Bruker spectrometers, models DPX-300 and DRX-500, operating at a frequency of 300 and 500 MHZ for hydrogen and 75. and 125 MHZ for carbon 13, both belonging to the Northeastern Center for the Application and Use of Nuclear Magnetic Resonance (CENAUREN), from the Department of Organic and Inorganic Chemistry of the Federal University of Ceara. The analytical procedure adopted, then, involved the comparison of the NMR 1 H (Nuclear Magnetic Resonance of Hydrogen) and NMR 13 
RESULTS
Macroscopic and Microscopic Parameters
The leaves of Momordica charantia L. of the macrocarpa and microcarpa varieties show the following common macroscopic characteristics: Are alternate, membranous, petiolate, orbicular limb, slightly toothed margin, obtuse apex and truncated base. They measure 6 to 12 cm in length and 8 to 12 cm in diameter, are multi-ribbed, with 5 to 7 angular lobes, separated by deep furrows. In both varieties, the upper face is slightly pubescent and the lower side is more densely hairy along the veins. It was observed that the main differential macroscopic parameter between the leaves of the two varieties is that the leaves of the macrocarpa variety are larger than those of the microcarpa variety, as can be seen in the xeroexsicate (Figure 2 ). It is worth mentioning that the term and technique of xeroexsicates were elaborated by Professor Francisco José de Abreu Matos, this being a useful procedure to visualize the original morphological characters of the plant, which are often lost by drying the material after the preparation of conventional exsicata. It is the colored photocopy of the part of the plant to be studied. 21 The micromorphological analyzes of the leaves of Momordica charantia L., macrocarpa and microcarpa varieties present the following common anatomical characteristics: the upper and lower epidermis consist of a layer of polygonal cells. The mesophyll is narrow and compact, with few intercellular spaces. Its structure is dorsiventral, presenting palisade parenchyma constituted by a layer of elongated cells, of thin walls compactly arranged. The lacunar parenchyma is formed by several layers of cells of rounded to slightly elongated shape and looser arrangement. In the region of the midrib it is observed a single and small bicollateral bundle, immersed in parenchyma tissue. Below the epidermis occurs two layers of collenchyma, narrower on the adaxial side, as observed by. 19 Rare short pedicled glandular hairs.
Comparative Phytochemical Approach
According to the results shown in Table 1 , the phytochemical approach has shown that the two varieties have in common: alkaloids, steroids, triterpenoids, flavonoids, saponins, phenolic compounds, condensed tannins and flavonoids.
Structural determination of MSC (momordicine II)
The NMR1H spectrum of MSC showed signals for hydrogens of five methyl groups bonded to quaternary carbons (δ 0,94 (s), 1,22 (d, 7,8) , 1,51 (s), 1,21 (s), 0,91 (s)); and two more of these methyl groups are attached to an olefinic carbon (δ 1.79 (s), 1,71(s)); three hydrogens linked to carbons with hydroxyls (δ 3,84 (sl) and 4, 38) , where one of which is adjacent to the olefinic hydrogen. it is observed a hydrogen bonded to a formyl group (δ 10,63) bonded to quaternary carbon, (Figure 3 ). The NMR 13 C spectrum showed signals for six quaternary carbons (δ 43, 21, 147, 14, 52, 03, 47, 35, 49, 72, 133, 66) , ten methyl carbons (δ 77,07, 125,75, 67, 17, 52, 10, 38, 29, 52, 71, 34, 12, 77, 07, 130, 58) , where among them is the aldehyde carbon in δ 209,27; seven methylene carbons (δ 23, 20, 29, 26, 24, 14, 31, 07, 36, 38, 31, 38, 31, 34, 45, 2) . It was observed the presence of carbons related to the β-Glucopyranosyl group (δ 105,62, 76,65, 80,37, 73,31, 79,70), (Figure 4 ). On Table 2 it's possible to see the comparison of the spectral data with of momordicine I (Mo-1) and momordicine II.
DISCUSSION
The knowledge about medicinal plants often is on result of the alternatives therapeutic resources of various communities and ethnic groups. In poorer regions and even large Brazilian cities, medicinal plants are commercializated in open markets, popular markets and found in residential yards. 22 Many exotic vegetables are known for their biological properties. Bitter Melon (Momordica charantia L.), is a good example. This specie has nutritional and medicinal qualities and is commonly found in China, India and Africa. It is a flowering vine and contains an array of novel and bioactive phytochemicals. 23, 24 The main differential parameter between the varieties is that in the macrocarpa variety the trichomes are less frequent and are of the short multicellular type with 3 to 5 cells, while those of the microcarpa variety are of the long multicellular type with 7 to 11 cells and are rarely starry. From the organoleptic characteristics of the analyzed leaves and stems, the bitter taste, the dark green color and the odor were similar in both varieties of M. charantia L.
In a phytochemical approach of the leaves of Momordica charantia L. microcarpa variety, 19 reports not having detected the presence of alkaloids. It should be noted that the alkaloids detected in the present study were revealed with Dragendorff, Hager and Mayer reagents, highlighting the characteristic smoke odor in the extracts prepared for analysis, which may also contribute to the indication of the presence of this chemical class.
The comparison of the spectral data with those of momordicine I (Mo-1) and momordicine II (MO-2) leads to conclude that the substance encoded as MSC, C 36 H 58 O 9 , is the glycosylated tetracyclic triterpene (3α, 7β, 23] trihydroxy-cucurbite-5,24-dien-19α) -23-O-γ-glucopyranoside), whose common name is momordicine II, with similar structure to those found in plants of M. Charantia L. of Asian origin, by other authors. 16, 25, 26 ( Table 2 ). The phytochemical tests performed in the present work revealed the presence of alkaloids, steroids, triterpenoids, saponins, phenolic compounds, condensed tannins and flavonoids in Momordica charantia L., Table 1 . According to these results, the same secondary metabolites were found in fractions of M. charantia plant collected in northeastern Brazil. 27 Silva, 2018 reports that tests performed on the collected species revealed the presence of flavonoids, tannins and alkaloids. In a phytochemical approach also from the leaves of Momordica charantia L., 19 obtained positive results for the flavonoid, saponin, tannin and steroid / triterpene groups, but, contrary to the works cited, reports not having detected the presence alkaloids, which may be related to the collection time or some phytogeographic factor. 28
CONCLUSION
The phytochemical approach, with the results of the characterization of similar chemical classes among the studied varieties of Momordica charantia L., as well as the identification of momordicine II, also in the microcarpa variety, reflect the chemotaxonomic relationship between the macrocarpa and microcarpa varieties. Because they are botanically distinct, it is necessary to continue studies to observe other parameters from the chemical and pharmacological point of view. The identification of momordicine II in the microcarpa variety is being reported for the first time in the literature. The information presented here also contributes to the importance of distinguishing these varieties when scientific articles are published with the species.
